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Education has an important role in preparing students to have scientific literacy 
skills and to be able to solve problems in daily life in the face of modern life. In 
science learning science literacy is very important as the development of science 
and technology in this era of globalization, it is necessary to develop a Test of 
Scientific Literacy Skills (TOSLS) as a measure to determine the extent of 
students' literacy abilities. The Test of Scientific Literacy Skills (TOSLS) is 
packaged through internet technology, where students must be able to access the 
internet because the Test of Scientific Literacy Skills (TOSLS) is done online. 
This study aims to determine the scientific literacy skills of students through the 
development of the Test of Scientific Literacy Skills (TOSLS) integrated Internet 
of Things (IoT) technology. This study uses descriptive quantitative methods. The 
study sample was 35 students of class VII at Srono Banyuwangi 1 Public Middle 
School. The research instrument used was a test in the form of a Test of Scientific 
Literacy Skills (TOSLS) adapted from Gormally et al. This test is given to 20 
students at Srono Banyuwangi 1 Public Middle School. The average results 
obtained using the TOSLS test in the category are sufficient (62.52). 
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PENDAHULUAN (INTRODUCTION) 
The development of science and technology in the era of industrial revolution 4.0 is 
very influential on life in society, especially in the world of education. Referring to the 
statement is that education is faced with increasingly difficult challenges. One of the challenges 
is that education should be able to produce human resources that have full ability to face various 
challenges in life (Yuliati: 2017). According to Supriyanto dalam (Kompasiana: 2019), talking 
about the reality in the world of education in Indonesia, that it turns out that the coveted hopes 
are not in accordance with the reality of our Indonesian education goals. The quality of 
education in Indonesia at this time is very low. This is supported by United Nations Educational 
Scientific and Organizations (UNESCO) research on quality in all developing countries, 
Indonesia is ranked 10th out of 14 countries. The education era 4.0 is an era where a teacher 
gets a tough challenge and must be faced. In science learning in school science literacy is very 
important as the development of science and technology in this era of globalization. Scientific 
literacy ability is a fundamental thing that must be possessed by students in facing the global 
era to be able to fulfill life's needs in various situations. Science literacy is the ability to 
understand science, communicate science, and apply science skills to solve problems (Yuliati: 
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2017). The researcher has developed a scientific literacy evaluation instrument that has been 
tested for validity and reliability, namely the Test of Scientific Literacy Skills (TOSLS), a Test 
of Scientific Literacy Skills (TOSLS) is needed to measure the literacy abilities of students. 
The Test of Scientific Literacy Skills (TOSLS) indicators includes (1) identifying the 
appropriate scientific argument, (2) using an effective literature search, (3) evaluating the use 
of scientific information, (4) understanding the research design elements and how they affect 
scientific discovery , (5) making graphs that can represent data, (6) reading and interpreting 
data, (7) solving problems using quantitative capabilities including probability statistics, (8) 
understanding and being able to interpret basic statistics, (9) presenting conclusions, 
predictions based on quantitative data (Gormally: 2012). The Test of Scientific Literacy Skills 
(TOSLS) is packaged through the Internet of Things (IoT) technology, where students must be 
able to access the internet because the Test of Scientific Literacy Skills (TOSLS) is done online. 
The development of the Test of Scientific Literacy Skills (TOSLS) through the Internet of 
Things (IoT) is expected effectively for measuring scientific literacy skills by utilizing the 
digital world for the millennial generation of Indonesia. 
 
METODE (RESEARCH METHOD) 
The type of research used in this study is descriptive research that aims to identify 
students' literacy skills in the measurement material. The research subjects were grade VII 
students at Srono Banyuwangi 1 Public Middle School. The instrument used was a scientific 
literacy ability test tool developed by the author with reference to the indicators contained in 
the development of the TOSLS test by Gormally et al (2012). 
 
Table 1. Score Interpretation Criteria (Arikunto: 2013) 
Criteria Score Interval Criteria 
80 - 100 Very good 
66 - 79 Good 
56 - 65 Enough 
40 - 55 Less 
30-39 Very Less 
 
HASIL DAN PEMBAHASAN (RESULTS AND DISCUSSION) 
Based on the results of the study obtained data on scientific literacy skills. Science 
literacy is the ability to use scientific knowledge, identify questions and draw conclusions 
based on evidence and make decisions regarding nature and changes made to nature through 
human activities. Literacy skills will be evaluated based on the development of the Test of 
Scientific Literacy Skills (TOSLS) below: 
Table 2. Indicators of TOSLS 
 Indicator Sub Indicators 
I Understand inquiry methods that lead 
to scientific knowledge 
1. Identify the appropriate scientific 
argument 
2. Using effective literature search 
3. Evaluation in using scientific 
information 
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 Indicator Sub Indicators 
4. Understanding the elements of research 
design and how it impacts on scientific 
discovery 
II Organizing, analyzing, and 
interpreting quantitative data and 
scientific information 
1. Creating graphs that can represent data 
2. Read and interpret data 
3. Problem solving using quantitative 
capabilities including probability 
statistics 
4. Understanding and being able to 
interpret basic statistics 
5. Presenting conclusions, predictions 
based on quantitative data 
 
Table 3. Results of Science Literacy Based on TOSLS Indicators 
Indicator Percentage Category 
Identifying the exact scientific argument 85,43 Very good 
Using effective literature searches 48,76 Less 
Evaluation in using scientific information 75,91 Good 
Understand the elements of research design and how the 
impact on scientific discovery 
54,98 
enough 
Make graphs that can represent data 30,65 Very less 
Read and interpret data 68,99 Good 
Problem solving using quantitative capabilities including 
probability statistics 
88,71 Very good 
 
Understand and be able to interpret basic statistics 48,33 Less 
Presenting conclusions, predictions based on quantitative 
data 
60,94 
Enough 
 
The average value of scientific literacy skills obtained in this study is 45.80% in the medium 
category. Based on the results of tests of scientific literacy skills the highest average was 
obtained at 88.71 on the indicators of problem solving skills using quantitative capabilities 
including probability statistics, while the lowest average was 30.65 in the graphical indicator 
that could represent data. 
According to PISA (Emilianur: 2010) defines scientific literacy as the capacity to use 
scientific knowledge and abilities, identify questions and draw conclusions based on existing 
evidence and data in order to understand and assist researchers to make decisions about the 
natural world and interactions human with nature. Science literacy is defined as the ability to 
use scientific knowledge, identify questions and draw conclusions based on evidence in order 
to understand and make decisions regarding nature and changes made to nature through human 
activities. PISA sets out three major dimensions of science in its measurement, namely science 
processes, science content and science application contexts. Science processes refer to the 
mental processes involved when answering a question or solving a problem, such as identifying 
and interpreting evidence and explaining conclusions, content science refers to the key 
concepts needed to understand natural phenomena and changes made to nature through human 
activities. In this regard PISA does not specifically limit the scope of science content only to 
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knowledge that is a school science curriculum material, but also includes knowledge that can 
be obtained through other sources. 
According to PISA which was cited (Odja: 2014), scientific literacy evaluations carried 
out gave attention to the cognitive and affective aspects of students. Cognitive aspects include 
student knowledge and its capacity to use effectively and involve cognitive processes that are 
characteristic of science in the personal, social and global fields. Affective aspects relate to 
problems that can be solved by scientific knowledge and form students who are able to make 
decisions now and in the future. PISA specifies three aspects of the following scientific 
components / processes in scientific literacy assessment, namely identifying scientific 
questions, explaining phenomena scientifically and using scientific evidence. In the last few 
years the learning assessment paradigm has begun to change from all paper-based ones to 
computer-based ones (Kompasiana, 2019). The development of digital technology that has 
penetrated all aspects of life, including the aspect of education. In science learning there have 
been many development of learning devices that use digital media, but there have not been 
many uses for the evaluation process (Syarifuddin: 2013). Evaluation of scientific literacy skills 
applied in the Test of Scientific Literacy Skills (TOSLS) integrated Internet of Things (IoT) is 
effectively carried out. It is proven that the use of the Test of Scientific Literacy Skills (TOSLS) 
integrated with Internet of Things (IoT) as an evaluation instrument makes it easier for teachers 
to process grades, because correction can be done directly as well as for students to immediately 
get a feed back. 
The average scientific literacy ability obtained through the Test of Scientific Literacy 
Skills (TOSLS) integrated Internet of Things (IoT) is 45.80% with the medium category. In 
this case the indicator (1) identifies the exact scientific argument that is 85.43 in the excellent 
category. This is proven in large part that students have been able to identify arguments 
appropriately about the material of measurement, the use of types of measuring instruments in 
everyday life. (2) Using effective literature searches that is 48.76 in the less category because 
there are still some students who are confused about effective literature searches, so feedback 
must be given to students (3) Evaluation using science information is 75.91 in the good 
category because students are able to answer about the basic concepts of measurement. (4) 
Understanding the elements of research design and how the impact on scientific discovery is 
54.98 in sufficient category. There are still some students who do not understand the research 
design and how it impacts scientific research on science subjects. Then feedback must be held 
and provide an explanation about research design in science subjects. (5) Creating a graph that 
can represent data is 30.65 in a very less category. Students are still having difficulty in making 
graphs to represent the research data, need to be given feedback and given more detailed 
explanations about making graphs of research results. (6) Reading and interpreting data is 68.99 
in good categories. In some questions students are able to read the volume measurement data 
on the measurement material. (7) Problem solving using quantitative capabilities including 
probability statistics of 88.71 in very good categories. All students have been able to work on 
questions about solving problems in everyday life on measurement material.  (8) Understanding 
and being able to interpret basic statistics is 48.33 in the less category. Students are not 
accustomed to using statistics in working on the problem, so the student feels difficulties and 
needs feedback for students. (9) Presenting conclusions, predictions based on quantitative data, 
namely 60.94 with sufficient categories. Some have been able to provide conclusions and 
predictions on several events in everyday life. 
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KESIMPULAN (CONCLUSION) 
Based on the results of the research that has been done, it can be concluded that the 
average scientific literacy ability is 45.80 in the medium category. Achieving scientific literacy 
skills through development that is applied in the Test of Scientific Literacy Skills (TOSLS) 
integrated Internet of Things (IoT) is effectively carried out. It is proven that the use of the Test 
of Scientific Literacy Skills (TOSLS) integrated with Internet of Things (IoT) as an evaluation 
instrument makes it easier for teachers to process grades, because correction can be done 
directly as well as for students to immediately get a feed back. 
SARAN (SUGGESTIONS) 
Suggestion for researchers especially in the field of education in evaluating literacy skills 
can develop different measuring instruments 
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